ABSTRACT. The effect of concanavalin A on insulin binding was studied in cells cultured in a monolayer. Preliminary incubation of concanavalin A with Reuber rat hepatoma cells (R117-21B) showed an inhibitory effect on insulin binding at 25°C and 4°C; a "blocking" effect. But, even at high concentrations (› 50 sg/ml), concanavalin A could not completely inhibit the specific binding of insulin to these cells. Under these conditions, the number of high affinity insulin-binding sites decreased when compared to the number of sites in the control. In contrast, when cells first were incubated with insulin then with insulin plus concanavalin A, the binding of insulin increased, even at high concentrations of the lectin. This is a "trapping" effect. This effect increased the number of insulin-binding sites as compared to the number in the control. The apparent equilibrium constant of insulin for the cells was changed slightly by the concanavalin A in R117-21B cells.
Concanavalin A (Con A) mimics insulin in its effect on glucose oxidation and lipogenesis in adipocytes (13, 20) and in stimulating pyruvate dehydrogenase activity in an isolated plasma membrane-mitochondrial mixture (27) . Wax bean agglutinin has similar effects on these proceses in rat adipocytes (29) . Based on these observations and on insulin-binding studies, lectins are thought to share common binding sites with insulin on cells (4, 6, 11, 20) , plasma membranes (7) and receptors that have been made soluble (16) . Recently, however, Katzen et al. (19) reported that insulin-binding sites differ from Con A binding sites.
Previously, we investigated the hormonal regulation of tyrosine aminotransferase activity in cultured Reuber rat hepatoma cells (R117-21B and R-Y121B) and showed that insulin induced tyrosine aminotransferase activity (32, 33). Recently, Smith and Liu (30) showed that Con A mimics insulin in its induction of tyrosine aminotransAbbreviation used: Con A, concanavalin A.
ferase activity in cultured rat hepatoma cells (H-35), however, contrary data has been reported by Gopalakrishnan and Thompson (15) . Our observations indicate that Con A partially mimics insulin in the induction of tyrosine aminotransferase activity in R117-21B cells (34).
In the present study, the effect of Con A on insulin binding to R117-21B cells is investigated. Cells were cultured in a monolayer to prevent cellular aggregation mediated by lectins because the formation of aggregates would affect the binding analysis of ligand-receptor complexes (19) . The present study showed that differences in the order of the addition of Con A and insulin to the incubation medium of R117-21B cells produces different Con A effects on insulin binding to cells. A prior incubation of Con A with these cells decreased insulin binding, but the addition of Con A after insulin incubation increased insulin binding. (1 ng/m1-1 µg/ml) (data not shown).
DISCUSSION
When lectin and insulin bindings are analyzed in a system that uses plasma membranes or cell suspensions, we must consider the possibility that component aggregation may be caused by the lectin. In fact, Katzen et al. (19) has reported that precipitation of receptors with Con A prcduced aggregates which decreased the binding of insulin. Use of a monolayer culture, however, can overcome this problem.
The incubation of R117-21B cells with Con A was inhibitory in every case, but this lectin could not completely inhibit the specific binding of insulin, even with an In the study reported here, the magnitudes of the "blocking" and "tapping" effects of Con A on insulin binding differed for the various cell lines examined. Furthermore, the binding characteristics of insulin, the apparent equilibrium constant and the number of binding sites also differed. Characteristics of Con A binding to cells cultured in a monolayer, however, were very similar among the cell lines used (unpublished data). Other studies have reported that there is no difference in the characteristics on Con A binding to cells that are normal and these that are transformed (1, 9, 24, 25) . These results indicate that differences in the magnitude of Con A inhibition of insulin binding to cells is not due to differences in Con A binding but to differences in insulin binding.
In the research reported here, there was no particular effect of insulin on Con A binding to R117-21B cells. Cuatrecasas (12) reported that extremely high insulin concentrations were needed to produce a significant insulin inhibition of Con A binding to cells. Our comparison of the apparent equilibrium constant and the number of binding sites of Con A or insulin, showed why insulin would not affect Con A binding; the numbers of Con A binding sites on cell surfaces were much more than those of insulin, both for R117-21B cells and for the other cell lines examined (unpublished data).
In reference to Cuatrecasas's suggestion (12) that insulin might inhibit Con A from binding to its usual sites on insulin receptors, we found no such effect ; the many Con A binding sites were spread over the entire cell surfaces Insulin, with a much lower molecular weight ( and much smaller hydrodynamic volume) than that of Con A also might have no affect Con A binding even when insulin binds to its own sites close to the binding sites of Con A. The "trapping" effect suggests that some insulin and Con A binding sites are very close together on the cell surface.
